
WHARF MINE

LEAD, SOUTH DAKOTA

SINGLE CELL SELENIUM LEACHING MODEL

Area - Foley Pit Spent Ore

INPUT BLOCK

INFILTRATION Total Drainage Area: 127.1 ac

Unreclaimed Infiltration Rate: 9 in/yr

Reclaimed Infiltration Rate: 4.5 in/yr

LEACHABLE SELENIUM Average Se Concentration: 0.159 mg/kg

Leachable Se: 0.070 %

Leachable Se Concentration: 0.01113 mg/kg

TIME Start Time yrs 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00

Time Step yrs 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

End Time yrs 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00

Calendar Year year 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

TIME DEPENDENT DATA Infiltration  Rate in/yr 9 9 9 9 9 9 9 9 9 4.5 4.5 4.5 4.5 4.5 4.5

Barren Rock Backfill Added tons 2,902,469 5,339,322 3,516,012 3,344,575 1,131,637 218,166 63,010 46,962 0 0 0 0 0 0 0

Spent Ore Backfill Added tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Backfill tons 2,902,469 8,241,791 11,757,803 15,102,378 16,234,015 16,452,181 16,515,191 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153

CALCULATION BLOCK

DATA BLOCK FORMULA UNITS 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

INFILTRATION Inflow from Infiltration A drainage area x infiltration rate ft
3

4,152,690 4,152,690 4,152,690 4,152,690 4,152,690 4,152,690 4,152,690 4,152,690 4,152,690 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345

WATER:ROCK RATIO Backfill B tons 2,902,469 8,241,791 11,757,803 15,102,378 16,234,015 16,452,181 16,515,191 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153

Water C A x conversion factor L 117,591,092 117,591,092 117,591,092 117,591,092 117,591,092 117,591,092 117,591,092 117,591,092 117,591,092 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546

Rock D B x conversion factor kg 2,633,075,585 7,476,827,025 10,666,499,458 13,700,646,859 14,727,250,677 14,925,167,543 14,982,329,253 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463

Annual Water:Rock Ratio E C / D L/kg 0.044659 0.015727 0.011024 0.008583 0.007985 0.007879 0.007849 0.007826 0.007826 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913

Cumulative Water:Rock Ratio F E + previous year F L/kg 0.044659 0.060387 0.071411 0.079994 0.087978 0.095857 0.103706 0.111532 0.119359 0.123272 0.127185 0.131098 0.135011 0.138925 0.142838

LEACHED CHEMICALS Cumulative Leached Chemical G 1.45 x F
0.222

% 0.7274113 0.7778012 0.8073011 0.8279008 0.8455734 0.8618276 0.8770171 0.8912974 0.9048181 0.9113213 0.9176658 0.9238602 0.9299123 0.9358295 0.9416184

Cumulative Leached Chemical H G x leachable chemical concentration mg/kg 8.09609E-03 8.65693E-03 8.98526E-03 9.21454E-03 9.41123E-03 9.59214E-03 9.76120E-03 9.92014E-03 1.00706E-02 1.01430E-02 1.02136E-02 1.02826E-02 1.03499E-02 1.04158E-02 1.04802E-02

Annual Leached Chemical I H - previous year H mg/kg 8.09609E-03 5.60840E-04 3.28334E-04 2.29275E-04 1.96695E-04 1.80910E-04 1.69059E-04 1.58940E-04 1.50486E-04 7.23802E-05 7.06141E-05 6.89435E-05 6.73606E-05 6.58583E-05 6.44305E-05

Annual Leached Chemical J I x D mg 21,317,610 4,193,303 3,502,178 3,141,212 2,896,778 2,700,110 2,532,891 2,388,060 2,261,041 1,087,508 1,060,972 1,035,871 1,012,088 989,517 968,064

OUTFLOW Water Out K C L 117,591,092 117,591,092 117,591,092 117,591,092 117,591,092 117,591,092 117,591,092 117,591,092 117,591,092 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546

Water Outflow Rate L K x conversion factor gpm 59.10 59.10 59.10 59.10 59.10 59.10 59.10 59.10 59.10 29.55 29.55 29.55 29.55 29.55 29.55

Average Chemical Concentration M J / K mg/L 0.18128593 0.035660036 0.029782682 0.026713007 0.024634334 0.02296186 0.021539818 0.020308168 0.019227994 0.01849643 0.018045111 0.017618196 0.017213684 0.01682979 0.016464918

VARIABLE



15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345

16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153

58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546

15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463

0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913

0.146751 0.150664 0.154577 0.158491 0.162404 0.166317 0.170230 0.174143 0.178057 0.181970 0.185883 0.189796 0.193709 0.197623 0.201536 0.205449 0.209362 0.213275 0.217189 0.221102 0.225015 0.228928 0.232841 0.236755

0.9472852 0.9528356 0.9582750 0.9636083 0.9688401 0.9739747 0.9790162 0.9839683 0.9888346 0.9936184 0.9983227 1.0029507 1.0075050 1.0119883 1.0164030 1.0207516 1.0250361 1.0292588 1.0334217 1.0375266 1.0415754 1.0455697 1.0495113 1.0534017

1.05433E-02 1.06051E-02 1.06656E-02 1.07250E-02 1.07832E-02 1.08403E-02 1.08965E-02 1.09516E-02 1.10057E-02 1.10590E-02 1.11113E-02 1.11628E-02 1.12135E-02 1.12634E-02 1.13126E-02 1.13610E-02 1.14087E-02 1.14557E-02 1.15020E-02 1.15477E-02 1.15927E-02 1.16372E-02 1.16811E-02 1.17244E-02

6.30715E-05 6.17763E-05 6.05403E-05 5.93595E-05 5.82299E-05 5.71484E-05 5.61116E-05 5.51169E-05 5.41616E-05 5.32433E-05 5.23598E-05 5.15091E-05 5.06894E-05 4.98989E-05 4.91360E-05 4.83992E-05 4.76873E-05 4.69988E-05 4.63326E-05 4.56876E-05 4.50628E-05 4.44571E-05 4.38698E-05 4.32999E-05

947,645 928,185 909,614 891,872 874,901 858,650 843,074 828,128 813,774 799,977 786,703 773,921 761,605 749,728 738,265 727,195 716,498 706,153 696,144 686,453 677,065 667,965 659,141 650,578

58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546

29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55

0.016117636 0.015786653 0.015470805 0.015169038 0.014880394 0.014604003 0.014339072 0.014084875 0.013840747 0.013606079 0.013380311 0.013162925 0.012953446 0.012751434 0.01255648 0.012368206 0.012186263 0.012010323 0.011840082 0.011675258 0.011515585 0.011360817 0.011210722 0.011065083



39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00 58.00 59.00 60.00 61.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00 58.00 59.00 60.00 61.00 62.00

2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153

2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345 2,076,345

16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153 16,562,153

58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546

15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463 15,024,932,463

0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913 0.003913

0.240668 0.244581 0.248494 0.252407 0.256321 0.260234 0.264147 0.268060 0.271973 0.275887 0.279800 0.283713 0.287626 0.291539 0.295453 0.299366 0.303279 0.307192 0.311105 0.315019 0.318932 0.322845 0.326758

1.0572423 1.0610347 1.0647802 1.0684800 1.0721355 1.0757479 1.0793182 1.0828476 1.0863371 1.0897878 1.0932006 1.0965765 1.0999164 1.1032210 1.1064914 1.1097282 1.1129323 1.1161044 1.1192452 1.1223554 1.1254356 1.1284867 1.1315090

1.17671E-02 1.18093E-02 1.18510E-02 1.18922E-02 1.19329E-02 1.19731E-02 1.20128E-02 1.20521E-02 1.20909E-02 1.21293E-02 1.21673E-02 1.22049E-02 1.22421E-02 1.22789E-02 1.23152E-02 1.23513E-02 1.23869E-02 1.24222E-02 1.24572E-02 1.24918E-02 1.25261E-02 1.25601E-02 1.25937E-02

4.27466E-05 4.22092E-05 4.16870E-05 4.11794E-05 4.06857E-05 4.02052E-05 3.97376E-05 3.92822E-05 3.88386E-05 3.84062E-05 3.79847E-05 3.75736E-05 3.71726E-05 3.67811E-05 3.63990E-05 3.60259E-05 3.56613E-05 3.53051E-05 3.49569E-05 3.46165E-05 3.42836E-05 3.39578E-05 3.36391E-05

642,265 634,191 626,345 618,718 611,299 604,081 597,055 590,212 583,547 577,051 570,717 564,541 558,515 552,634 546,893 541,286 535,809 530,457 525,226 520,111 515,108 510,214 505,425

58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546 58,795,546

29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55 29.55

0.010923697 0.010786374 0.010652932 0.010523205 0.010397033 0.010274265 0.010154761 0.010038386 0.009925016 0.009814529 0.009706814 0.009601763 0.009499275 0.009399253 0.009301606 0.009206246 0.009113092 0.009022064 0.008933088 0.008846092 0.008761009 0.008677773 0.008596322


